Reciprocal regulation of beta-adrenergic receptor mRNA stability by mitogen activated protein kinase activation and inhibition.
Genes encoding numerous proto-oncogenes and cytokines, as well as a number of G-protein coupled receptors, are regulated post-transcriptionally at the level of mRNA stability. A common feature of all of these genes is the presence of A + U-rich elements (AREs) within their 3' untranslated regions. We, and others, have demonstrated previously that mRNAs encoding beta-adrenergic receptors (beta-ARs) are destabilized by agonist stimulation of the beta-AR/Galphas/adenylylcyclase pathway. However, in addition to PK-A, beta-ARs can also activate or inhibit mitogen activated kinase (MAPK) cascades, in a cell-type dependent basis. Recent evidence points to an important role for MAPKs in regulating the turnover of cytokine mRNAs, such as TNFalpha. We hypothesized that activation of MAPK's may also regulate beta-AR mRNA stability. The studies conducted herein demonstrate that generalized stimulation of MAPKs (JNK, p38) with anisomycin resulted in marked stabilization of beta-AR mRNA. Reciprocally, selective inhibition of JNK with SP600125 significantly decreased beta-AR mRNA half-life. Similarly, inhibition of the MEK/ERK pathway with either PD98059 or U0126 decreased beta-AR mRNA stability substantially. However, inhibition of p38 MAPK with SB203580 produced destabilization of beta-AR mRNA only at higher, non pharmacologically selective concentrations. In contrast to their effects on several other ARE containing mRNAs, inhibition of tyrosine kinases by genistein or PI3K by wortmannin, had no detectable effect on beta-AR mRNA stability. In summary, these results demonstrate for the first time that modulation of MAPK pathways can bi-directionally influence beta-AR mRNA stability.